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7KLVPHWKRGDOORZVREWDLQLQJPLOOLRQVRIGLPHQVLRQDOSRLQWVGDWDLQIDVWDQGUHOLDEOHZD\VRWKDWPDNHSRVVLEOHWR
JHQHUDWHHIILFLHQWDQGGHQVHVXUIDFHJHRPHWULHVRIFXOWXUDODVVHWV3RLQWFORXGGDWDSURYLGHEDVHGDWDIRUIDFDGHSODQ
DQG VHFWLRQ GUDZLQJV WKDW UHTXLUH E\ PHDVXUHG GUDZLQJ SODQV LQ DGGLWLRQ WR ' PRGHO RI VWUXFWXUH 0HDVXUHG
GUDZLQJLVDWHFKQLTXHE\VXUYH\LQJWKRURXJKO\FUHDWHSODQDQGVHFWLRQVWKDWDOORZUHEXLOGLQJDGDPDJHGRUUXLQHG
FXOWXUDOREMHFW
'HYHORSPHQW RI WHFKQLTXHV IRU GRFXPHQWLQJ DQG PRQLWRULQJ FXOWXUDO KHULWDJHV DUH LPSRUWDQW LQ WHUPV RI
DUFKLWHFWXUDOFRQVHUYDWLRQSUDFWLFHVKLVWRU\RIDUWDQGDUFKLWHFWXUHDUFKHRORJ\DQGDUFKLWHFWXUDOUHVHDUFKHV,Q WKH
UHFHQW \HDUV DGYDQFHGPHWKRGV OLNH SKRWRJUDPPHWU\ DQG ODVHU VFDQQLQJ KDV EHHQ XVHG ZLGHO\ IRU GRFXPHQWLQJ
SXUSRVH PHDVXUHG GUDZLQJV FDQ EH REWDLQHG E\ WKLV WHFKQLTXHV ZKLFK DUH LQGLVSHQVDEOH SDUW RI DUFKLWHFWXUDO
FRQVHUYDWLRQ SURMHFWV 7KHVH PHWKRGV DOVR FDQ EH XVHG IRU DQDO\WLFDO GRFXPHQWDWLRQ FRQVWUXFWLRQ IHDWXUHV
GHJUDGDWLRQVFKDQJHVHWF
,QWKLVVWXG\'PRGHORIWKH8OX%HGHQWRZHUZKLFKLVSDUWRI'L\DUEDNLUZDOOVLVIRUPHG%\XVLQJWKLVPRGHO
ZH REWDLQHG SURILOHV DVSHFWV DQG 'PRGHOV RI WKH VWUXFWXUH 7KH DUFKLWHFWXUDO VXUYH\ RI WKH VWUXFWXUH KDV EHHQ
REWDLQHGE\SORWWLQJLQ$XWR&$'ZLWKWKHGDWDRI'WKDWZDVJHQHUDWHG
6WXG\DUHD
'L\DUEDNÕU&DVWOHDQG:DOOV WKDW LV ORFDWHGRQPHWHUV IDUDZD\ IURP'LFOH5LYHU9DOOH\DQG WKDWFRQVLVWVRI
LQQHUDQGRXWHUSDUWVDUHWKHRQO\VDPSOHVKRZLQJDUFKLWHFWXUDOFKDUDFWHULVWLFVRIDERXWFLYLOL]DWLRQVWKDWUHLJQHG
RYHU WKHFLW\,W LVVKRZQWKDW WKHUHDUHJO\SKSDWWHUQVUHIOHFWLQJWKHSHULRG¶VDUWLVWLFVW\OH LQ WKHFDVWOHDQGDOO WKH
WDEOHWVRIWKHKLVWRU\RI$QDWROLDFDQEHVKRZQDVDZKROHWKHUH
'L\DUEDNÕU &DVWOH DQG :DOOV DUH RQH RI WKH PRVW PDJQLILFHQW DQG WKH ELJJHVW PRQXPHQWDO VWUXFWXUHV WKDW LV
KDQGFUDIWHGDQGKDVWKHPRVWLPSRUWDQWZULWWHQUHFRUGV7KHUHDUHPDLQHQWUDQFHJDWHVWKURXJKRXWWKHZDOOVFDOOHG
'D÷.DSÕ8UID.DSÕ0DUGLQ.DSÕDQG<HQL.DSÕ%ODFNEDVDOWZDOOVDUHWKHLPSRUWDQWUHSUHVHQWDWLYHVRI0HGLHYDO
0LOLWDU\$UFKLWHFWXUH7KHZDOOVUHDFKDERXWPHWHUVLQKHLJKWDQGPHWHUVLQZLGWK


)LJXUH/RFDWLRQRI'L\DUEDNÕU:DOOV
8OX%HGHQWRZHULVORFDWHGRQWKHVRXWKZHVWRIWKHZDOOVVXUURXQGLQJWKHFLW\$OVRNQRZQDV(YOL%HGHQWRZHULWLV
VWDWHGLQWKHWDEOHWVWKDWWKHGXQJHRQZDVEXLOWE\$UFKLWHFW&DIHURJOX,EUDKLPLQWKHQDPHRI$UWXNOXV5XOHU0HOLN
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6DOLKLQXSRQKLVSODQ7KHWRZHUWKDWLVYHU\VLPLODUWR<HGL.DUGHú7RZHULQWKHZD\RISODQDQGGHFRUDWLRQV
KDVDF\OLQGULFDOSODQ

 
)LJXUH:LQJHGOLRQDQGGRXEOHKHDGHGHDJOHJO\SKV
7KH WRZHU KDV D JRUJHRXV YLHZ ZLWK GRXEOH KHDGHG HDJOH ZKLFK PHDQV V\PERO RI GRPLQDQFH ZLQJHG OLRQ
V\PEROL]LQJ JUHDWSRZHU VIHQNV JO\SKV WKH WDEOHWV VXUURXQGLQJ WKH WRZHU IURP WRS WR ERWWRP DQG PXNDUQDV
GHFRUDWLRQV7ZROLRQVJO\SKVIDFLQJHDFKRWKHULVVHHQRQWKHWZRVLGHVRIWKHWRZHU¶VEHOWZKHUHLWJHWVWKLFNLQWKH
PLGGOHSDUWDQGWKHVHILJXUHVDUHLQUHFWDQJXODUIUDPHV7KHLUKHDGVDUHFXUY\ERWWRPSDUWVDUHSXII\DQGWKHGHWDLOV
DUHLQYLVLEOH
/DVHUVFDQQLQJWHFKQRORJ\
$IWHUDGHFDGHRIFRQWLQXRXVGHYHORSPHQW7/6V\VWHPVKDYHUHDFKHGDKLJKOHYHORIDXWRPDWLRQDOORZLQJIDVWDQG
DFFXUDWH VXUYH\V LQ FXOWXUDO KHULWDJH /HUPD HW DO 7HUUHVWULDO ODVHU VFDQQLQJ WHFKQRORJLHV KDYH DZLGHRI
DSSOLFDWLRQ DUHD HVSHFLDOO\ LQ WKH ILHOGV OLNH HQJLQHHULQJ SURMHFWV DQG UHFRUGLQJ FXOWXUDO KHULWDJH %HFDXVH WKLV
WHFKQRORJ\ DOORZV SKRWRUHDOLVWLF QDYLJDWLRQ DQG SUHVHQWDWLRQ RI FXOWXUDO KHULWDJH REMHFWV 'PRGHOVZLWK EHWWHU
JHRPHWULFDFFXUDF\ ODUJHDPRXQWRIGHWDLOVDQGKLJKUHVROXWLRQ WH[WXUHV LW FDQEHXVHG LQPDQ\ ILHOGV UHODWHG WR
FXOWXUDOKHULWDJHDQGDUFKDHRORJLFDODUHDVIRUGLIIHUHQWSXUSRVHV

 
)LJXUH)$52/DVHU6FDQQHUDQG7RWDO6WDWLRQ
,QVWXGLHVRIGRFXPHQWDWLRQ WKHFXOWXUDOKHULWDJHV ODVHU VFDQQHUV WKDWDUHZRUNLQJZLWK WULDQJXODWLRQPHWKRGVDUH
SUHIHUUHG LQ WKH FORVH UDQJH PHDVXUHPHQW RI VPDOO REMHFWV DQG VWDWXDULHV 2Q WKH RWKHU KDQG ORQJ UDQJH ODVHU
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VFDQQHUV WKDW DUHZRUNLQJZLWK WKH SKDVH FRPSDULVRQPHWKRG DUH SUHIHUUHG LQ VWXGLHV RI UHFRUGLQJ WKH KLVWRULFDO
VWUXFWXUHVDUFKDHRORJLFDODQGELJ]RQHV
Documentation 
:KHQLW LVDERXWGRFXPHQWDWLRQRIDVWUXFWXUHSULPDULO\ LWVKRXOG WREHGHWHFWJHRPHWULFDOGDWDRI WKLVVWUXFWXUH
3ODQV SURILOHV DQG YLHZV RI WKH VWUXFWXUH DUH GUDZQ 7KHVH WHFKQLFDO GUDZLQJV JLYH XV LQIRUPDWLRQ DERXW WKH
JHRPHWU\RIWKHVWUXFWXUH$FTXLULQJWKHVHGUDZLQJVUHODWHGWRWKHVWUXFWXUHLVFDOOHGDUFKLWHFWXUDOVXUYH\LQJ,WWDNHV
WRRORQJZKHQWKLVSURFHVVLVGRQHZLWKWUDGLWLRQDOPHWKRGV+RZHYHULWILQLVKHVLQDVKRUWWLPHDQGDOOGHWDLOVRIWKH
VWUXFWXUHDUHDFTXLUHGZKHQLWLVGRQHZLWKWKHODVHUVFDQQLQJWHFKQLTXH
,QWKLVVWXG\)$52)RFXVG7HUUHVWULDOODVHUVFDQQHUZDVXVHG7KHODVHUVFDQQLQJV\VWHPZKLFKFRQWDLQVRIODVHU
VFDQQLQJGHYLFHDQGDWULSRGFDQVXUYH\PRUHWKDQSRLQWVSHUVHFRQGZLWKWKHDELOLW\RIVFDQQLQJRQLQ
KRUL]RQWDODQGLQYHUWLFDO6FDQQLQJGLVWDQFHFDQUHDFKDERXWPHWHUV'DWDDFTXLUHGIURPWKHGHYLFHZDV
SURFHVVHGE\UHJLVWHULQJVWDWLRQVLQ6&(1(ZKLFKLV)$52¶VRZQVRIWZDUHDQG'PRGHORIWKHVWUXFWXUHZDV
FUHDWHG

 
)LJXUH&RORUL]HG3RLQW&ORXGRI8OX%HGHQ7RZHU
Surveying Techniques 
7KHZRUNZHKDYHFRPSOHWHGFRQVLVWVRIILHOGZRUNDQGRIILFHZRUN7KHILHOGZRUNFRQVLVWVWKHVHVWDJHVSUHSDUDWLRQ
IRUILHOGZRUNPDUNLQJWDUJHWSRLQWVRQVXUIDFHRIWKHZDOOJHRUHIHUHQFLQJWKHFRQWUROSRLQWVIRUPHDVXUHPHQWE\
7RWDO6WDWLRQGHWHUPLQHFRRUGLQDWHVRIWDUJHWSRLQWVIURPWKHVHSRLQWVDQGODVWVWDJHLVWRVFDQWKHVWUXFWXUHDQGLWV
VXUURXQGLQJE\ODVHUVFDQQHU7KHSRLQWFORXGGDWDWKDWLVDFTXLUHGIURPWKHILHOGZHUHWUDQVIHUUHGWRFRPSXWHUWKHQ
SURFHVVLQJDQGUHJLVWHULQJIRUXVLQJDSSURSULDWHDSSOLFDWLRQV%HIRUHVFDQQLQJVWDJHRQODQGVFDQQLQJSURFHVVKDVWR
EH SODQQHG ,Q WKH SODQQLQJ VWDJH ORFDWLRQV DQG QXPEHUV RI WKH VWDWLRQV WR EH VFDQQHG KDYH WR GHWHUPLQH 7KH
QXPEHURIORFDWLRQVRIWKHVWDWLRQVWREHVFDQQHGVKRXOGEHHQRXJKWRLQFOXGHWKHZKROHVWUXFWXUHDQGDOOGHWDLOV,Q
WKHSODQQLQJRIVFDQVWDJHLWVKRXOGEHGHWHUPLQHZKLFKFRRUGLQDWHV\VWHPVPDNHUHIHUHQFLQJZKLOHDFTXLUHGSRLQW
FORXGV DUH UHJLVWHULQJ 7KLV FRRUGLQDWH V\VWHP FDQ EH D JHRGHVLF FRRUGLQDWH V\VWHP RU D VFDQQHUFHQWHU ORFDO
FRRUGLQDWHV\VWHP7DUJHWSRLQWVPXVWEHVXUYH\LQJLQVDPHFRRUGLQDWHV\VWHPLIWKHVFDQQLQJUHIHUHQFHV\VWHPKDV
FKRVHQDVJHRGHVLFFRRUGLQDWHV\VWHP
Architectural Drawings 
7KHUH DUH D ORW RI SOXJLQ IRU &$' VRIWZDUHV WR SURFHVVLQJ DQG GUDZLQJ RI SRLQW FORXGV )LQDO SURGXFWV ZHUH
REWDLQHG E\ VFDOHG GUDZLQJV RI SRLQW FORXG GDWD LQ$XWR&$' HQYLURQPHQW 7KHVH GUDZLQJV KDV XVHG IRU FUHDWH
VHFWLRQVDQGSODQVRI8OX%HGHQ7RZHU,WLVHDVLHUIRUDUFKLWHFWXUHVRUGUDZLQJRSHUDWRUWRREWDLQLQWHQGHGVHFWLRQV
DQGSODQVWRFUHDWHDUFKLWHFWXUDOGUDZLQJVRIFXUUHQWUHVWRUDWLRQSURMHFWWKDWZRUNLQJRQLW
77 Firat Uray et al. /  Procedia Earth and Planetary Science  15 ( 2015 )  73 – 78 

)LJXUH'SODQRI8OX%HGHQDQGLWVHQYLURQPHQWIURPWRSYLHZ


)LJXUH2YHUODSSLQJ7RZHU¶VIDoDGHZLWKSRLQWFORXGGDWD


)LJXUH'UDZLQJVIDoDGHRI:DOOVDQG7RZHU

78   Firat Uray et al. /  Procedia Earth and Planetary Science  15 ( 2015 )  73 – 78 

)LJXUH$VHFWLRQRI7RZHU
&RQFOXVLRQV
,W LV DQ LPSRUWDQW LVVXH WKDW SURWHFWLRQ RI FXOWXUDO DQG KLVWRULFDO KHULWDJHV IRU KXPDQ KLVWRU\ QRZDGD\V )RU
SUHVHUYDWLRQ DQG UHVWRUDWLRQ RI WKLV VWUXFWXUH LW LV QHFHVVDU\ WR GR GRFXPHQWDWLRQ VWXGLHV DQG FUHDWLQJ D GLJLWDO
FXOWXUDOKHULWDJHDUFKLYH7KHFRQYHQLHQFHVWKDWSURYLGLQJE\WHFKQRORJ\KDVUHDFKHGWKHSURPLVHGVWDJH$IWHU'
PRGHORIVWUXFWXUHKDVDFTXLUHGE\XVLQJWKLVWHFKQRORJ\LWFDQDFTXLUHLQWHQGHGVHFWLRQVDQGIDFDGHVRIVWUXFWXUH
)XUWKHUPRUH LW LV LQGLFDWH WKLV WHFKQRORJ\ ZLOO EH DQ LQGLVSHQVDEOH WHFKQLTXH LQ WHUPV RI VXUYH\LQJ DFFXUDF\
SUHFLVLRQ DQG FDSDELOLWLHV RI PHUJLQJ ZLWK GLIIHUHQW VXUYH\ WHFKQRORJLHV LQ VDPH FRRUGLQDWH V\VWHP $GYDQFHG
WHFKQRORJLHVPD\QRWEHVLQJOHVROXWLRQLQWKLVVLWXDWLRQGHFLGLQJZKLFKPHWKRGRUPHWKRGVFDQEHXVHGHSHQGLQJ
RQFRQGLWLRQVRIZRUNLQJILHOGRUVWDWXVRIVWUXFWXUH
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